The organic free radical cations (S=l/2) are aligned to ma.Yimin, the chalcogen, ,i-x intermolecular interactions (figure 1). ESR measureme give information on the chemical dynamics that the paramagnc free spin species undergo as a fimction of temperamre 2.4 These charged free spin species interact with the lattice vibrations to produce a polari7.aton, called a polaron. 6 A1axandr and � have shown that such charged carriers with spin -!=Ill in a many-electron system, strongly coupled to the lattice vibrations, can twmel to fonn a charged Bose-liquid of small bipolarons with charge 2e and S= 0 or 1. This work applies the Alexandrov and Mott theoiy in order to understa the relation between the formation of the triplet state condensate and the superconductivi the Gorter relation (1) is applied to the half field triplet state, T* ESR lattice relaxation times for the organic metal near T c-Thus �1 measmeme for tho T* ESR. may be able to ascertai whether the triplet state of the condeosate is dilecdy involved in the transition to superconductivi. 
Discussion of Results:
Four types of magnetic response are identified in figures I to 6 by their orientation dependence in the external magnetic field as described in the literature. 
... . . Nd(Ba1-.osNdo.os)2Cu307_5 X-ray and EXAFS measurements are complimentary to the ESR results in that the presence of single phase materials can only be ascertained by diffraction. Also, diffraction measurements appear to give tetragonal symmetry when the orthorhombic crystals are highly twinned (e.g., the Nd ceramic in figure 3) . However, the most important observation here is that while the D ESR is sharp for the organic metal single crystal, the D ESR (g=2) in cuprates may be due to an impurity phase and/or, to oxygen free radicals formed in a,b twinned YBa 2 Cu 3 0 i orthrhombic structures (figure 2); the D ESR is not present in good single crystals (figure 2, T c = 85 K) but, the T* LlS=O ESR is observed at sample level concentration in all cuprates investigated below T c , suggesting that indeed these states are invo\ved in the transition to superconductivity and the formation of bipolarons; The presence of D ESR may not be due to impurity states in twinned YBa 2 Cu 3 0 1 orthrhombic structures. The hyperfine contact with neighboring atoms allows the identification of the site involved.
2 The ·) @structure in figure 3 is detected for the g=2. 13 absorption at low B 1 fields (70 dB). The root mean square relaxation time for the hyperfine lines at room temperature is estimated to be V(' tt'tz) = 40 µs (two orders of magnitude � than for the organic metal). Two isotopes o 145'14 both with I = 7/2 and natural abundance of 2. and 8.3 %, respectivel( give rise each to eight line hyperfine components with coupling constants in the same ratio of the respective nuclear moments, i.e.,
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Nl 4 3 A = 145 µ1 143 µ = l.57 is confirmed in figure 3 from the ESR in the wings, the highest intensity corresponds to the most abundant isotope, i.e., 145 A = 6.5 mT. The whole g=2 ESR (figure 3) broadens and disappears below T c , indicating that the absorber is isolated by the Meissner effect The different rates of saturation for the three lines show that the g = 2.06 an � .2 saturate much more slowly than the g=2. l� The relative intensities, however are at sample concentration and the two may be related, i.e., the Nd 3+ ( 4 I 912 ), already observed in dilute ethylsulfates with g= 2.16 and 3.65,Q)most probably gives rise to the hfs at g=2.14 whe� the g=2.06
'.> and 2.2 lines with undetected hfs may arise from oxygen free radicals/Cu 2+ formed on twinning. Th e room temperature g=2 ESR from the Pr ceramic (figure 4) appears to be due to an impurity because its relative intensity remains insensitive to any phase transition that the ceramic undergoes with temperature. The important observation in figure 4 however is that below 23 K a sample strength ESR appears. The line shape changes below 20 K indicate that a phase transition has occurred near that temperature and the flux expulsion observed below 19 K suggest that superconductivity is present. The T* LlS=O transition at half field is easily identified. However, higher field ESR absorptions growing at different rates suggest that Pr2 + and/or Pr 4+ are present, P?+" (%) is a non-Kramers ion and is not expected to give an ESR absorption. Pr2 + < 4 I 9 12) ESR has been observed in CaF 2 , 5 and when Pr substit u tes in th e Ba layer of the ceramic, its valence may be forced to be +2 just as in CaF 2 • The ESR lines that grow the most as T decreases to 6.5 K (g=3.5 and 1.5)are assigned to Pr2 + ( 4 I 912 ) by comparison with th e literature, 5 this is evidence for more than 5% Pr substitution in the Ba layer.
The EXAFS (figures 5 and 6) give little evidence for multiple valence in the Nd L3 edge, however, the important observation is that the radial amplitudes increase near T c . The experimental EXAFS radial amplitudes (solid lines figures 5 b) are compared with the OK ideal structure(-.-): near 150 K, near T c and at 6.2 K The radial amplitudes are weaker than the ideal at 150 K (due to lattice motion); they approach the ideal value as T � 4 K but, they increase over the ideal value near T c , suggesting that the onset of electron-phonon coupling near T c enhances the photoelectric effect, which gives rise to the EXAFS. This needs to be investigated further.
Th e temperature dependence of the white peak near the Ba L2 x-ray edge (figure 6) suggests that the transition is similar to those found in TaS 2 :
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Ba 2p 1 12�conduction band states is enhanced as T decreases. An edge shift observed below 20 K is being investigated, especially because both the ESR and Ba L2 edges indicate that the sample is undergoing a transition.
Th e value of doing complimentary EXAFS an d ESR investigations lies in the fact that the latter can give information on the presence of paramagnetic states but the former also give information on changes of valence and phonon-scattering changes produced by fluctuations near T c . 
The ESR aand EXAFS

